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4-inch centrifugal pumps was about 1.5 second-feet. The flumes were about 12 inches square, open at top. No determinations were made of the percentage of solids carried in this way, but the water seemed to be well loaded at all times, and flowed freely on grades of 2% to 5%.
In building the two dams in the high-water channels there was no difficulty in maintaining a levee of dry earth at the outer toe of the slope with teams, the earth being hauled in by wagons and scrapers. All of the earth for the south dam and a large part of that for the middle dam, except for the base, was hauled by cars and electric locomotives from borrow-pits a mile or more away, on the south side of the river. It was loaded into the cars either by teams through traps, or by an electric shovel, and dumped at the nearest end of the dam at such an elevation that the water would carry it on a grade to the further end. The .grade naturally assumed by the earth thus sluiced was from 2% to 4%. The liquid mud freely entered the voids of the rock-fill, and filled them solidly as far as the center core-wall of wood. As it rose in height some slight leakage would show below for a time, but the joints in the wood quickly swelled and filled with mud and became entirely tight. The earth was always twenty feet or more below the top of the rock-fill, and the work progressed at such a moderate rate that the embankments had ample time to settle and solidify. The earth packed so readily that in four clays' time after sluicing was suspended a team could be driven over the embankment without sinking in, although while sluicing was in progress a pole could be pushed down into the mud to a depth of 10 feet or more, particularly at the extreme end where the water stood longest in the pool.
Very little surface drainage was required to get rid of the surplus water. It seemed to be absorbed and disappear, without showing up either above or below the dam. The earth came to the dam in a pulverized, dusty condition, and the water was sprayed upon it and at once saturated it to the softest of mud. About 80% of the earth in the south and middle dams was sluiced in place, and 20% put in by teams at the outer slope. This dry portion constantly absorbed moisture from the adjacent mass of mud, and thus became equally hard and solid.
The hydraulic-filling of the north or channel dam was principally delivered from the north side of the river through a flume into the upper end of which a receiving-box was placed, into which the earth was dumped from wagons through a trap where the pumped water sluiced it down to the dam.
The earth was loaded into the wagon by means of a travelling excavator with belt conveyors that delivered a continuous stream of earth to the wagons travelling by its side until each received its load.
In this case the water used was about 1 second-foot and the lower